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Abstract
Hybrid energy systems are becoming attractive to supply electricity to rural areas in 
all aspects like reliability, sustainability, and environmental concerns, and advances in 
renewable energy technology; especially for communities living far in areas where grid 
extension is difficult so generation of renewable energy resources like solar and wind 
energy to provide reliable power supply with improved system efficiency and signifi-
cant cost reduction is best way. Besides this, the demand for renewable energy source 
in large urban cities is increasing, and their integration to the existing conventional grid 
has become more fascinating challenges. So the future requires stable and reliable inte-
gration of renewable distributed generators to the grid, and the local loads are close to 
distributed generators. Most existing power plants have centralized control system and 
remote power generation site while most renewable power generations are distributed 
and connected to lower or medium voltage networks near the customer. When the power 
demand increases, power failure and energy shortage also increase so the renewable 
energy can be used to provide constant and sustainable power. The chapter will provide 
a complete overview of microgrid system with its complete operation and control.
Keywords: distributed generation (DG), microgrid, grid integration and control, 
renewable energy
1. Introduction
The conventional power network comprises large generating stations with extra high voltage 
links, which connect transmission substations with distribution system for delivering power 
to end users. Therefore, the basic concept in traditional power system is the central controlling 
with unidirectional energy flow for transmitting power to load centers.
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